Thermodynamic studies of ligand binding to the human homopentameric glycine receptor using isothermal titration calorimetry.
In this work, we describe a process for production of a Pichia pastoris strain which overproduces large quantities of the human glycine receptor. Subsequent purification yielded functional, uniform protein with expression yields of up to 5 mg per liter cell culture. As the wild-type protein is prone to proteolytic degradation, the labile sites were removed by mutagenesis resulting in an intracellular loop 2 deletion mutant with N-terminal modifications. This variant of the receptor is both stable during purification and storage on ice for up to a week as a complex with an antagonist. The quality of the protein is suitable for biophysical characterization and structural studies. The interaction of the agonist glycine and the antagonist strychnine with purified protein was analyzed by isothermal titration calorimetry. Strychnine binding is driven enthalpically with a K(D) of 138 ± 55 nM, a ΔH of -9708 ± 1195 cal/mol and a ΔS of -1.0 ± 4.1 cal/mol/K, whereas glycine binding is driven by entropy with a K(D) of 3.2 ± 0.8 μM, a ΔH of -2228 ± 1012 cal/mol and ΔS of 17.7 ± 2.8 cal/mol/K. Strychnine and glycine binding is competitive with a stoichiometry of one ligand molecule to one pentameric glycine receptor.